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(57) [Abstract] 

[Object] The structure that responds to a function in pixel areas and a driver 

circuit is adopted to realize an active matrix display panel with built-in driver which -can 
improve display quality. 

[Constitution] In a pixel area 40b, a signal line 41a formed of molybdenum a layer having 
high etching resistance and light-shielding effect and a pixel electrode 46 interpose an 
upper layer side interlayer insulating film 47, and the pixel electrode 46 is expanded to the 
maximum. The pixel electrode 46 is a stack electrode 49 formed of a molybdenum layer 
which is the same layer as the signal line 41a and is conductively connected to a drain 7 of 
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a TFT 8 interposed therebetween. In contrast^ in a driver circuit side, a wiring layer of an 
aluminum layer is provided over the interlayer insulating film formed at the same time as 
the upper layer side interlayer insulating film 47. 

Specification 

1. [Title of the Invention] 

ACTIVE MATRIX DISPLAY PANEL WITH BUILT-IN DRIVER 

2, [Scope of Claim] 

[Oaim 1] An active matrix display panel with built-in driver is characterized by 
comprising an upper side interlayer insulating film formed to an upper side of a^ignal line, 
and a pixel electrode conductively connected to a drain of a thin film transistor through a 
second contact hole in the upper side interlayer insulating film, a lower side interlayer 
insulating film, and a gate insulating film, which is formed in a condition where an end 
portion approaches an upward position of the signal line sectioning a pixel area to which 
itself belongs on the front side of the upper side interlayer insulating film in a pixel aKa 
sectioned by a scan line conductively connected to a gate electrode of a thin film transistor, 
and a signal line having high etching resistance conductively connected to a source of the 
thin film transistor through a first contact hole opened in the gate insulating 'film of the 
thin film transistor and the lower side interlayer insulating film on the firont of the lower 
side interlayer insulating film formed on an upper layer side of the scan line. 
[Claim 2] An active matrix display panel with built-in driver is characterized by 
comprising a stack electrode formed in the same layer as a signal line and -conductively 
connected to a drain of a thin film transistor through a second contact hole opened in a 
gate insulating film and a lower layer side interlayer insulating film, an upper layer side 
interlayer insulating film formed on an upper layer side of the stack -electrode, and a pixel 
electrode conductively connected to the stack electrode through a third contact hole 
opened in an upper layer side interlayer insulating film, which is formed in a condition 
where an end portion approaches an upward position of a signal line sectioning a pixel 
afea to which itself belongs on the front side of the upper layer side interlayer insulating 
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film, and a signal line having high etching resistance conductively connected to a ^source 
of the thin film transistor through a first contact hole opened in the gate insulating film of 
the thin film transistor and the lower side interlayer insulating film on the front of the 
lower side interlayer insulating film formed on an upper layer side of the scan line. 
[Claim 3] An active matrix display panel with built-in driver according to claim 1 or claim 
2 is characterized in that said signal line is formed of a high-conductive light*shielding 
layer in both etching resistance, an end portion of the pixel electrode at a direct top 
position of said signal line sectioning a pixel area to which said pixel electrode belongs on 
the front side of said upper layer side interlayer insulating film, and light-shielding 
property a light-shielding mask in the signal line direction is formed of a conductive 
light-shielding layer. 

[Claim 4] An active matrix display panel with built-in driver according to any of claims 1 
to 3 is characterized by comprising is formed on a front side of the first interlayer 
insulating film that is the same layer as said upper layer side interlayer insulating film, and 
a low resistance wiring layer which is conductively connected to a lower layer side of the 
first interlayer insulating film through at least the first interlayer insulating film in at least 
one side of a driver circuit portion side of a signal line driver circuit portion and a scan 
line driver portion circuit controlling display state of a display panel by sending a signal to 
said pixel area through said signal line and said scan line. 

{Claim 5] An active matrix display panel with built-in driver according to claim 4 is 
characterized by comprising a lower layer side wiring layer forming said low resistance 
wiring layer and a multi-layer wiring structure, which is formed in the same layer as said 
signal line on a front side of the second interlayer insulating film that is the same layer as 
said lower layer side interlayer insulating film in a driver circuit portion side having said 
low resistance wiring layer. 

[Claim 6] An active matrix display panel with built-in driver according to claim 4 or claim 
S is characterized in that said low resistance wiring layer contains aluminum as a main 
component. 

[Claim 7] An active matrix display panel with built-in driver according to any of claims 1 
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to 6 is characterized in that said signal line contains molybdenum as a main component. 

3. Detailed Description of the Invention 

[0001] 

[Field of Industrial Application] The present invention is related to active matrix display 
panel with built-in driver, and in particular, a structure technology of a wiring layer 
thereof. 
[0002] 

[Related Art] Among flat model display panels displaying information by using 
orientation states of liquid crystal, in an active matrix LCD panel with a built-in driver, as 
a whole constitution thereof is shown in a block diagram of FIQ 10, a pixel matrix 10, a 
signal line driver circuit 11 (an X side driver circuit) and a scan line driver circuit 12 (a Y 
side driver circuit) are formed over the same transparent substrate, and downsizing, high 
precision and low cost of a display apparatus are achieved. Here, the signal line driver 
circuit 11 is provided with a shift register portion 13 driven by clock signals CL and CL4> 
(clock signal of reversed phase to CL), and sample hold circuit portion 14 having n-type 
TFT as an analog switch driven based on an output signal sent from shift register portion 
13 and video signal line 15. Meanwhile, scan line driver circuit 12 is provided with a 
shift register, and if necessary a buffer circuit. In addition, the pixel matrix 10 has plural 
signal lines XI, X2, X3 — connected to signal line driver circuit 11 side, plural scan lines 
Yl, Y2 — connected to scan line driver circuit 12 side, and plural pixel ar^as Gil, G12 - 

G21, G22 — formed at intersections of the scan line Yl, Y2 and the signal line XI, X2, 

X3 in which thin film transistors Til, T12 T21, T22 and a liquid crystal cell are 
provided. Here, the shift register portion 13 has buffer circuit 133 formed of an inverter 
131, and a shift register 130 formed of the inverter 131 and clocked inverter 132. These 
inverters are both formed of a p-type TFT and an n-type TFT, and these p-type TFT and 
n-type TFT are wired by the wiring layer to form a driver circuit. In addition, as for the 
signal line driver circuit 11, positive power supply wiring VDD from a positive power 
supply side and negative power supply wiring VSS from a negative power supply side are 
formed, and in the shift register portion 13, two dock signal lines 161a and 161b which 
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input clock signals CL, CL ♦ into the shift register portion 13 are formed in the shift 
register portion 13. 

[0003] In active matrix display panel with built-in driver of such a constitution, in its 
conventional pixel area, as its cross sectional view is shown in FIG 11, polycrystalline 
silicon layer 52 is formed on a front side of a transparent substrate SI (a glass substrate) 
supporting the whole LCD panel, phosphorus as impurity of an n-type is introduced into 
the polycrystalline silicon layer 52 except a channel area 52a which is a genuine 
polycrystalline silicon area, and a source 53 and a drain 54 of a thin film transistor 57 
(TFT) are formed. Here, phosphorus is introduced by an ion implantation using a gate 
electrode 56 on a gate oxide film 55 formed by on a front side of pol3K:rystalline silicon 
layer 51 as a mask* In addition, interlayer insulating film 58 formed of a silicon oxide 
film is accumulated to the front side of the TFT57, and through a first contact hole S8a in 
the interlayer insulating film 58, a signal line 59 formed of an aluminum layer is 
conductively connected to the source 53, and through a second contact hole 58b, a pixel 
electrode 60 formed of an ITO layer is conductively connected to the drain 54. 
[0004] 

[Problem to be Solved by the Invention] However, in the active matrix display panel with 
built-in driver, since both the pixel area side and the driver circuit side forms a multi-layer 
wiring structure using only the gate oxide and the interlayer insulating film 58 (on the 
driver circuit side, an interlayer insulating film which is the same layer as these insulating 
films), and a degree of freedom of a design for the structures. Therefore, problem that 
structures suitable for each function cannot be realized. For example, in a pixel area, the 
signal line 59 and the pixel electrode 60 are both formed on a front side of the interlayer 
insulating film 58 and are in the same layer. Therefore in order they are not 
short-circuited, a planar space of a predetermined size cannot but be helped but secured in 
a gap between an end portion of the signal line 59 and the pixel electrode 60, and there are 
problems that what corresponding to the space obstructs high integration, and a ratio 
(aperture ratio) of an area through which light in the pixel area can pass is sacrificed. 
Besides, since the pixel area side and the driver circuit side are formed over the 
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transparent substrate Slwhile aiding processes each other» a structure of the pixel area side 
and a structure of the driver circuit limit each other, and it is not possible to realize the 
structure suitable for each function. For example, there is a problem that since wiring 
layers of the signal line 59 and the driver circuit side cannot be helped but be formed at 
the same time with the same material, a thick aluminum layer of 0-5 to 1.0 fim is adopted 
for the wiring layer of the driver circuit side in order to prevent a delay of signals in a 
wiring layer of clock signal lines 161a and 161b and as a result, in the pixel area side, film 
thickness of the signal line 59 is increased, and planarity of the periphery of the signal line 
59 is lost, so that a hindrance is generated in rubbing of liquid crystal, and display quality 
is deteriorated. 

[0005] In view of the above-mentioned problems, an object of the present invention is to 
improve the degree of freedom for a design of multi**layer wiring structure, and to adopt 
the wiring structure that is suitable for a function of both the pixel area side and the driver 
circuit side in order to realize the active matrix display panel with built-in driver which 
can improve display quality. 
[0006] 

[Means for Solving the Problem] Means taken in the active matrix display panel with 
built-in driver concerning the present invention in order to solve the aforementioned 
problems is to provide an upper layer side interlayer insulating film which is formed on 
the upper layer side of a signal line and a pixel electrode formed in a condition that an end 
portion approaches an upward position of the signal line which sections a pixel area to 
which the signal line itself belongs on a front side of the upper layer side interlayer 
insulating film, and conductively connected to a drain of the thin film transistor through a 
second contact hole opened in the upper layer side interlayer insulating film, the lower 
side interlayer insulating film, and the gate insulating film in a pixel area sectioned by a 
scan line conductively connected to a gate electrode of a thin film transistor, and a signal 
line formed of a wiring layer having high etching resistance, for example, a metal layer 
containing molybdenum as a main component which is conductively tx>nnected to the 
source of the thin film transistor through a first contact hole opened in a gate insulating 
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film of the thin film transistor and the lower side interlayer insulating film on the front of 
the lower side interlayer insulating film formed on an upper layer side of the scan line. 
[0007] For this, with respect to the connecting structure of a pixel electrode and a thin film 
transistor side, it is preferable to adopt a structure in which a pixel electrode is 
conductively connected to the drain of the thin film transistor through a stack electrode in 
the same layer as the signal line, which is formed in a contact hole opei>ed in the lower 
layer side interlayer insulating film and the gate insulating film. In this case, a pixel a^ea 
is provided with the stack electrode formed in the same layer as the signal line and 
-conductively connected to the drain of the thin film transistor through the second contact 
hole opened in the lower layer side interlayer insulating film and the gate insulating film, 
an upper layer side interlayer insulating film formed on an upper layer side thereof, and a 
pixel electrode which is formed in a condition that an end approaches an upward polsition 
of the signal line which sections a pixel area to which the signal line itself belongs on the 
front side of the upper layer side interlayer insulating film, and conductively connected to 
the stack electrode through a third contact hole opened in the upper layer side interlayer 
insulating film. 

[0008] A part of a light shielding mask is formed by the signal line itself, and, here, the 
signal line is formed of a conductive light shielding layer having high etching lesistance 
and a light-shielding effect to expand a forming area of a pixel electrode to the maximum, 
and it is desirable that the end portion of the pixel electrode on the front side of the upper 
layer side interlayer insulating film is at a direct top position of the signal line which 
sections the pixel area to which itself belongs. 

{0009] In addition, in a signal line driver circuit portion or a scan line driver circuit 
portion which controls a display status of a display panel by sending a signal to a pixel 
area through a signal line or a scan line, a low resistance wiring layer which is formed on a 
front side of the first interlayer insulating film of the same layer as the upper layer side 
interlayer insulating film, and conductively connected to the lower layer side thereof 
through at least the upper layer side interlayer insulating film, for example a low 
resistance wiring layer containing aluminum as a main component is preferably provided. 
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In this case, it is preferable that a lower layer side wiring layer constitutii^ the low 
resistance wiring layer and a multi-layer wiring structure, and formed in the same layer as 
the signal line on the front side of the second interlayer insulating film of the same layer 
as the lower layer side interlayer insulating film is provided on the driver <:ircuit portion 
side. 

[0010] In addition, high etching resistance in the present invention means that like 
molybdenum or tungsten, it is not eroded by dry etching etchant and wet etchiiig etchant 
with respect to ITO and aluminum or that the degree of erosion is extremely low. 
Moreover, the state that the end of the pixel electrode in the present invention approaches 
the signal line includes both a state in which the end portion of the pixel electrode is 
placed at the direct top of the signal line and a state in which the end portion of the pixel 
electrode is placed around the signal line. 
[0011] 

[Operation] In the pixel area of the active matrix display panel concerning the present 
invention, a signal line is conductively connected to the source of the thin film transistor 
through the lower layer side interlayer insulating film and the gate insulating film, 
whereas the pixel electrode is formed on the front side of the upper layer side interlayer 
insulating film formed on a front side thereof, so that the signal line and the pixel 
electrode are structured so as to interpose the interlayer insulating film. Thus, an end 
portion of a pixel electrode is placed in proximity to a signal line, moreover, an end of a 
pixel electrode can be placed at an upward position of a signal line, so that aperture ratio 
in the pixel area can be improved. In contrast, since an interlayer insulating film of the 
same layer as the lower side interlayer insulating film and the upper layer side interlayer 
insulating film is provided also on the driver circuit side, the upper layer side interlayer 
insulating film can be provided with the low resistance wiring layer that set a material, 
film thickness, or the like by giving priority only to low resistance, therefore even in this 
case, the low resistance wiring layer is not included in a constituting element of the pixel 
area. In other words, it is possible to form the pixel area side independently from the 
constitution of the driver circuit side, therefore the signal line is formed with the 
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conductive light shielding layer such as molybdenum thinly, and itself is structured to be 

used as a light shielding mask. As a result, display quality can be improved. 

[0012] 

{Embodiment] Next, an attached drawings are referred to explain an embodiment of the 
present invention. 

[0013] [Embodiment 1] FIG 1 is a plan view of a part of an active matrix of the LCD 
panel with built-in driver concerning Embodiment 1 of the present invention. FIG. 2 is a 
cross-sectional view along a line A-A'. FIG 3 is a cross-sectional view along a line B-B'. 
Here, an entire constitution of this embodiment is the same as that of the driver active 
matrix LCD panel with built-in driver shown in FIG 10. Therefore, an explanation 
thereof is omitted. 

[0014] In FIG 1, in the active matrix of the active matrix LCD panel with built-in driver 
of this embodiment, of signal lines 21a, 21b -*(a signal line) in a vertical dir^tion and of 
scan line 31a, 31b **-(a scan line) in a horizontal direction are wired in a grid form, and 
each pixel area 20a, 20b —of a matrix array is formed therebetween. 

[0015] The structure thereof is explained with the pixel area 20b as an example hereinafter. 
In this pixel area 20b, a thin film transistor (TFT) 8 is formed of a source 4 which is 
conductively connected to the signal line 21a, a gate electrode 5 which is conductively 
connected to the scan line 31b, and a drain 7 which is connected to the pixel electrode 6. 
Here, the pixel electrode 6 is a transparent electrode formed of ITO, and is formed for the 
almost entire surface of the pixel area 20b. For example, an end portion 61a of pixel 
electrode 6 is at an upward position of the signal line 21a, whereas an end portion 61b 
opposed to this is at an upward position of the signal line 21b. Moreover, an^nd portion 
62a of the pixel electrode 6 is at an upward position of the scan line 31a of a preceding 
stage, and a capacitor is formed in the pixel area 20b. Moreover, the signal line 21a is 
formed of a molybdenum layer as a conductive light shielding layer having high etching 
resistance and light-shielding effect, whereas the scan line 31b is formed of an 
impurity-doped polycrystalline silicon layer. 

{0016] This cross-sectional structure of the TFT 8 is that, as shown in FIG 2, a 
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polycrystalline silicon layer 24 is formed on the front side of a transparent substrate 9 
(glass substrate) supporting the whole LCD panel, and phosphorus as an n-type impurity is 
introduced into the polycrystalline silicon layer 24 except a channel area 24a which is a 
genuine polycrystalline silicon to form the source 4 and the drain 7. Here introduction of 
phosphorus is performed by utilizing ion implantation or ion shower doping with the gate 
electrode 5 over the gate oxide film 22 formed on the front side of polycrystalline silicon 
layer 24 as a mask, so that the source 4 and the drain 7 are self-aligned. On the front of 
this TFT 8, a lower layer side interlayer insulating film 23 formed of a silicon oxide film is 
accumulated, and a first contact hole 23a is opened in the lower side interlayer insulating 
film 23 and the gate oxide 22. Moreover, on a front side of the lower iside interlayer 
insulating film 23, the signal line 21a formed of the molybdenum layer is formed, and the 
signal line 21a is conductively connected to the source 4 of the TFT 8 through the first 
contact hole 23a. Furthermore, on the front side of the lower side interlayer insulating 
film 23, an upper layer side interlayer insulating film 27 is formed, and a second contact 
hole 27a is opened in this upper layer side interlayer insulating film 27, the lower layer 
side interlayer insulating film 23 and the gate oxide film 22. In addition, on a front side 
of the upper layer side interlayer insulating film 27, the pixel electrode 6 formed of an ITO 
layer is formed, and the pixel electrode 6 is conductively connected to the drain 7 of TFT 
8 through the second contact hole 27a* Accordingly, a potential can be applied from the 
drain 7 to the pixel electrode 6. 

[0017] In addition, as shown in FIGS 1 and 3, the pixel electrode 6 of the pixel area 20b is 
at an upward position of the signal line 21a of which the end portion 61a sections the pixel 
area 20b to which itself belongs from adjacent pixel area 20a, and the end portion 61a of 
pixel electrode 6 of the pixel area 20b and the end portion 61c of the pixel electrode in 
adjacent pixel area 20a are structured to face each other at an upward position of the signal 
line 21a. Here the pixel electrode 6 is formed on an upper layer side of upper layer side 
interlayer insulating film 27, whereas the signal line 21a is formed on a lower side of the 
upper layer side interlayer insulating film 27, and the pixel electrode 6 and the signal line 
21a have a multi-layer wiring structure with the upper layer side interlayer insulating film 
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27 interposed therebetween. Because of this, even if the «end portion 61a of the pixel 
electrode 6 and the signal line 21a are closely arranged, these are not short-circuited; 
therefore a formation area of the pixel electrode 6 can be made wide, and the aperture ratio 
is high. Besides, using that the end portion 61a of the pixel electrode 6 is placed above 
the signal line 21a, and the signal line 21a is formed of a light shielding molybdenum 
layer, in the active matrix of the active matrix LCD panel with built-in driver of this 
embodiment, the signal line 21a is used as a light shielding mask in this diiection, and 
only a light shielding mask of a direction of the scan lines 31a and 31b is formed on an 
opposite electrode side. 

[0018] Further, in an active matrix 20 of this embodiment, as shown in FIG 10, over the 
transparent substrate 9, the signal line driver circuit 11 (the X side driver circuit) which 
sends a video signal from the video signal line 15 to the pixel area Gil, G12 <j21, G22 
— (the pixel area 20b) in a chronological order through the signal line XI, X2, X3 — (the 
signal line 21a), the scan line driver circuit 12 (the Y side driver circuit) which sends a 
scan signal to operate on/off of, the thin film transistor Til of G22 — (the pixel area 20b), 
T12 • • T21, T22 (TFT 8) each pixel area Gil, G12 • G21, G22 (the pixel area 20b) 
through the scan lines Yl, Y2 — are formed, and downsizing, high precision and low cost 
of a display apparatus are achieved. Here, a shift register is formed in both the signal 
line driver circuit 11 and the scan line driver circuit 12, for example, the signal line driver 
circuit 11 is provided with an inverter 131, clocked inverter 132, and a buffer circuit 133, 
and these inverters are formed of a p-type TFT and an n-type TFT. Here, the p-type TFT 
and the n-type TFT are, for example, wired as shown in FKi 4, and have a CMOS 
structure. In other words in FIG 4, a drain 301 of a p-type TFT30 and a drain 311 of 
n-type TFT31 are conductively connected through a first wiring layer 32 (a lower layer 
side wiring layer), whereas a second wiring layer 33 (a low resistant wiring layer) formed 
of an aluminum layer having a film thickness of 0.5 |xm from a side of a positive power 
supply wiring layer Vpo is conductively connected to a source 302 of the p-type TFT 30, 
and a third wiring layer 34 (a low resistant wiring layer) formed of an aluminum layer 
having a film thickness of 0.5 {xm from a side of a negative power supply wiring layer Vss 
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is conductively connected to the source 312 of n-type TFT31. Here, the p-type TFT 30 
of the driver circuit side, the n-type TFT 31, and their wiring layers and interlayer 
insulating films are formed making the most of the process for forming •each component of 
the pixel area side. In other words, an explanation of each component formed in a 
process after a process of forming a TFT with reference to FIGS 2 and 4 is as follows. 
First, the lower layer side interlayer insulating film 23 on the pixel area 20b side, and a 
second interlayer insulating film 36 on a lower layer side of the first wiring layer 32 are 
formed at the same time and in the same layer. In addition, the first wiring layer 32 and 
the signal line 31a on the pixel area 20b side are formed at the same time and in the same 
layer, and they are both molybdenum layers. Further, the upper layer side interlayer 
insulating film 27 of the pixel area 20b side, and a second interlayer insulating film 36a 
and a first interlayer insulating film 37 of an upper layer side of the first wiring layer 32 
are formed at the same time and in the same layer. A second wiring layer 33 and the 
third wiring layer 34 are processed separately from a process for forming the pixel area 
20b side by utilizing that this upper layer side interlayer insulating film 27 is formed in the 
pixel area 20b. 

[0019] Thus, the second wiring layer 33 and the third wiring layer 34 are formed of an 
aluminum layer (a low resistance wiring layer) having a thickness of 0*5 to 1.0 {xm that is 
not used in the pixel area 20b to achieve a reduction of wiring resistance. In other words, 
when the number of the pixels is increased in the active matrix LCD panel with built-in 
driver, and the shift register has 200 or more stages, it is necessary to prevent a delay of a 
signal using a low resistant wiring layer such as an aluminum layer or an 
aluminum-silicon layer having a thickness of 0.5 to 1.0 |xm by setting the sheet resistance 
to 100 to 50m Q/ . Here, the low resistance wiring layer formed of an aluminum layer is 
adopted to the positive power supply wiring Vdd, the negative power supply wiring Vss, 
the video signal line 15 and the clock signal lines 161a and 161b which need to be low 
resistant besides a wiring layer between the p-type TFT30 and the n-type TFT31. Note 
that, although , first wiring layer 32 and the signal line 21a are formed of a molybdenum 
layer having a film thickness of about 0.2 |xm, and sheet resistance thereof is 0.5 to 0.^ 
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Q/ , a problem of a delay due to the sheet resistance does not occur when LCD panel has 
an opposite angle LCD panel of 5-6". 

[0020] As above, in the active matrix display panel of this embodiment, the signal line 21a 
is conductively connected to the source 4 of the TFT 8 through a gate insulating film 22 of 
the TFT 8 and the lower layer side interlayer insulating film 23 formed on a front side of 
the gate electrode S» whereas the pixel electrode 6 is formed on the front of the upper layer 
side interlayer insulating film 27 formed on the front side of the lower side interlayer 
insulating film 23, and the signal line 21a and the pixel electrode 6 have multi-layer 
structures in which an interlayer insulating film interposed therebetween; therefore the end 
portion 61a and 61a of the pixel electrode 6 can be placed at a neighboring position of the 
signal lines 21a and 21b, moreover to an upward position thereof, so that an aperture ratio 
in the pixel area can be improved. Besides, since contact resistance of molybdenum 
forming the signal line 21a and silicon of the TFT side is small, the contact hole 23a of the 
pixel area 20b can also be narrowed. In other words, to secure the same aperture ratio, 
the pixel area 20b can be reduced, whereas, the driver circuit side ican be formed with 
minute pitch by using that a three-layer structure is employed in the driver circuit side, 
therefore, high integration of the active matrix display panel can be realized. In addition, 
the end portion 61a of the pixel electrode 6 is placed to an upward position of the signal 
line 21a, and since the signal line 21a is formed of a molybdenum layer that has a 
light-shielding property, the signal line 21a formed of a molybdenum layer is diffeient 
from that formed of an aluminum layer in that a hillock and the like do not occur, the 
signal line 21a and the pixel electrode 6 are not short-circuited, and a light shielding mask 
(black stripe) in a signal line 21a direction can be formed by the signal line 21a itself. 
Thus, since a light shielding mask in the signal line 21a direction does not have to be on 
an opposite electrode side (an opposing substrate), a margin for aligning is not needed. 
In addition, since forming the signal line 21a has a high light-shielding property and is 
formed separately from the driver circuit side to have a molybdenum layer of film 
thickness of about 0.2 ^m, planarity in the vicinity of the signal line 21a is not lost, so that 
liquid crystal to which rubbing is performed over the transparent substrate 9 are not 
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oriented in disorder in the vicinity of the signal line 21a either. Therefore, in the active 
matrix display panel of this embodiment, in FIG. 5, light shielding mask BM with respect 
to the scan line 31a direction is necessary on the opposite electrode side as an opening 
portion of the pixel area 20b as shown in a shaded area, however in the signal line 21a 
direction, the signal line 21a itself functions as a light shielding mask, so that it is not 
necessary to provide a margin, and it can be used as an opening portion to the signal line 
21a. Because of this, in the pixel area 20b of SO ^m square, a length of the opening 
portion can be held to 38 \im and a width of the o|>ening portion can be held to 45 |im, and 
an aperture thereof is high which is 68.4%. In contrast, in a, conventional active matrix 
display panel as an opening part thereof is shown by a shaded area in FKx 6, •even if the 
length of the opening is equal to 38 |xm, , to a margin Ml of about 4 |xm corresponding to 
aligning precision and a margin M2 of about 3 iim for shading light ^ven in the vicinity of 
the signal line in which liquid crystals are oriented in disorder by a bump are necessary 
when the opposite electrode side is provided with a light shielding mask, so that the width 
of the opening can be held to only 31 \im and the aperture ratio thereof is low which is 
47.1%. Thus, since in the active matrix display panel of this embodiment the aperture 
ratio is high, and display quality is high. In addition, in the active matrix display panel of 
this embodiment requires low power for displaying of the same luminance and consumes 
low power; therefore, it is suitable for the device in which a battery is a power source such 
as a portable video camera. 

[0021] In addition, molybdenum layer forming signal line 21a has etching resistance to 
ITO etching solution for HBr series, therefore there is no problem in the manufacturing 
process even if it is provided in the lower side of pixel electrode 6. Moreover, even if 
there is a pinhole and the like in upper layer side interlayer insulating film, disconnection 
does not occur in signal line 21a. 

[0022] [Embodiment 2] FIG 7 is a cross-sectional view of an active matrix of active 
matrix LCD panel with built-in driver concerning Embodiment 2 of the present invention. 
Here, a plan view of the active matrix of the active matrix LCD panel with built-in driver 
of this embodiment is shown similarly to HQ 1, and a total constitution thereof is similar 
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to that of the active matrix LCD panel with buih-in driver shown in FIG. 10; therefore, 
corresponding portions are denoted by the same symbols and description thereof is 
omitted. 

{0023] As shown in FIG 7, in the active matrix LCD panel with built-in driver of this 
embodiment, the TFT 8 formed in pixel area 40b is provided with a polycrystalline silicon 
layer 24 on the front side of the transparent substrate 9 (glass substrate) which supports 
the entire LCD panel, and the source 4 and the drain 7 in which phosphorus as an n-type 
impurity is introduced are formed to polycrystalline silicon 24 except the channel which is 
the area 24a of a genuine polycrystalline silicon area. In addition, a lower side interlayer 
insulating film 43 formed a silicon-oxide is accumulated on the front side of the TFT 8, 
and a first contact hole 43a is opened in lower layer side interlayer insulating film 43 and 
the gate oxide 22. Moreover^ on the front of lower side interlayer insulating film 43, a 
signal line 41a formed of a molybdenum layer is formed, and the signal line 41a is 
conductively connected to the source 4 of the TFT 8 through a first contact hole 43a. 
Further, a second contact hole 43b is opened in the lower layer side interlayer insulating 
film 43 and the gate oxide 22, too, and on the front side of the lower layer side interlayer 
insulating film 43, a stack electrode 49 formed of a molybdenum layer, which is formed at 
the same time as the signal line 41a, and stack electrode 49 is conductively connected to 
the drain 7 of the TFT 8 through the second contact hole 43b. In addition, on the front 
side of the lower layer side interlayer insulating film 43, an upper layer side interlayer 
insulating film 47 is formed, and the third contact hole 47a is opened in this upper layer 
side interlayer insulating film 47. In addition, on the front side of the upper layer side 
interlayer insulating film 47, a pixel electrode 46 formed of an ITO layer is formed, and 
the pixel electrode 46 is conductively connected to electrode 49 through the third contact 
hole 47a. Accordingly, a potential can be applied to the pixel electrode 46 from the drain 
7. 

[0024] In addition, in an active matrix of active matrix LCD panel with built-in driver of 
this embodiment, an end portion 461a of the pixel electrode 46 is at an upward position of 
the signal line 41a sectioning the pixel area 40b to which itself belongs €rom pixel area 
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40a as shown in FIG. 8. Here, the pixel electrode 46 is formed on the upper layer *side of 
the upper layer side interlayer insulating film 47, while the signal line 41a is formed on 
the lower layer side of the upper layer side interlayer insulating film 47, and the pixel 
electrode 46 and the signal line 41a have multi-layer wiring structure through the upper 
layer side interlayer insulating film 47; therefore, even if the «nd portion 461a and the 
signal line 41a of the pixel electrode 46 are closely placed, these are not short-circuited, so 
that a formation area of the pixel electrode 46 is large, and an aperture ratio therof is high. 
£0025] In addition, in the active matrix of this embodiment, similarly to the active matrix 
concerning Embodiment 1, , a scan signal line driver circuit (an X side driver cir-cuit) 
which sends video signal to the pixel area 40b in a chronological order, and a scan line 
driver circuit (a Y side driver circuit) which sends a scan signal for turning on/off the TFT 
8 to the pixel area 40b is formed on the transparent substrate 9, and for a wiring layer of 
the shift register formed in these si^al line driver circuit and scan line driver circuit, as 
shown in FIG 4 the second wiring layer 33 and the third wiring layer 34, are formed of an 
aluminum layer (a low resistance wiring layer) having a thickness of 0.5 to 1.0 \im which 
is not used in the pixel area 40b by utilizing that the upper layer side interlayer insulating 
film 47 is formed over the upper layer of the signal line 41a in the pixel area 40b to "so that 
reduction of the wiring resistance is achieved. 

[0026] As above, in the active matrix display panel of this embodiment, the signal line 41a 
and the pixel electrode 46 have multi-layer structure in which an interlayer insulating film 
interposed therebetween; therefore the pixel electrode 46 and the signal line 41a are not 
short-circuited, so that a formaion area of the pixel electrode 46 can be expanded to the 
maximum to improve the aperture ratio. Besides, a pixel area signal line 41a is formed 
of a molybdenum layer having light-shielding property, therefore the molybdenum layer 
itself can form a light-shielding mask, so that light-shielding width of the light-shieldii^ 
mask is as narrow as possible in a direction of the signal line 41a to improve the aperture 
ratio. Moreover, the molybdenum layer forming the signal line 41a is highly 
etching-resistant, therefore it has an effect similar to the active matrix display panel 
concerning this embodiment such as no hindrance in the manufacturing process. 
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Furthermore, even if dry etching using CF4 and the like the drain 7 is protected by the 
stack electrode 49, therefore a degree of freedom in process is also high when the third 
contact hole 47a in the upper layer side interlayer insulating film 47 by using the stack 
electrode 49 formed of a molybdenum layer which is highly etching-FCsistant. 
[0027] In the active matrix display panel of this embodiment, the pixel electrode 46 is 
conductively connected to the drain 7 of the TFT 8 through the stack electrode 49, and the 
molybdenum layer forming this stack electrode 49 has lower contact resistance with 
respect to silicon forming the drain 7 of the TFT 8 as compared to aluminum or ITO. For 
example, as for a contact of 3 fxm square, contact resistance of silicon to ITO is 30 to 50 
kQ, whereas contact resistance of silicon and molybdenum is 0.1 to 0.5 kQ, contact 
resistance of molybdenum and ITO is 0.01 to 0.02 kQ. Therefore, electric characteristics 
are improved, and at the same time, the first contact hole 43 a and the -second contact hole 
43b may be narrow. In addition, after the second contact hole 43b of the minimum size 
of, for instance, 3 fim square is formed in the lower layer side interlayer insulating film 43, 
as shown in FIQ 8, the stack electrode 49 is formed in accordance with the shape and the 
size of extension 241a of the polycrystalline silicon layer 24 which is called a dog born 
shape, so that as shown in FIG 9 (a) the third contact hole 47a for to conductively 
connecting the pixel electrode 46 to the stack electrode 49 can be formed so as to be 3 |xm 
square, too. Thus, the size of the extension portion 241a of the polycrystalline silicon 
layer 24 and the stack electrode 49 is 7 (xm, which is sufficient even if a margin of 2 fim 
square is added to the second contact hole of 3 fim square. Therefore, even if two-layer 
structure of the lower side interlayer insulating film 43 and the uf^r side interlayer 
insulating film 47 is employed, the aperture ratio is not sacrificed. In other words, unlike 
the active matrix display panel of this embodiment, in the case t)f forming a contact hole 
reaching the lower layer side interlayer insulating film and the upper layer side interlayer 
insulating film as shown in FIG 9 (b), the size of the contact hole 431b formed in the 
lower layer side interlayer insulating film needs to be comparably larger than the size of 
the contact hole 471a formed on the upper layer side interlayer insulating film while 
aligning precision is considered; therefore, -even if the size of the contact hole 471a formed 
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in the upper layer side interlayer insulating film is 3 fxm square, the size of the contact 
hole 431b formed in the lower layer side interlayer insulating film needs to be 7 fxm 
square with a margin of 2 |uim on both sides added, so that the aperture ratio is sacrificed. 
However, in the active matrix display panel of this embodiment, a large extension portion 
is not necessary. 

{0028] Note that the shape or the size of each area of an LCD panel are properties that 
should be set to a predetermined condition in accordance with the size, a use of the LCD 
panel which should be produced, and these are not limited. Also, as for a conductive 
light-shielding layer that is highly etching resistant, tungsten and the like can be adopted 
instead of molybdenum. 
[0029] 

[Effect of the Invention] As above, in the active matrix display panel concerning the 
present invention has characteristics in that the signal line formed of molybdenum and the 
like is conductively connected to the source of the thin film transistor through the lower 
side interlayer insulating film, whereas the pixel electrode is formed on the front of the 
upper layer side interlayer insulating film and the signal line and the pixel electrode have a 
multi-layer structure in which the interlayer insulating film interposed therebetween. 
Therefore, according to the present invention, the pixel electrode and the signal line are 
not short-circuited, therefore an end portion of the pixel electrode can be closely placed at 
the signal line, especially the end portion of the pixel electrode can be placed to the upper 
position of the signal line, so that the aperture in the pixel area is improved and display 
quality can be improved. In addition, on the front of the signal line there is the upper 
layer side interlayer insulating film; therefore without simultaneously forming with the 
signal line, the wiring layer of the driver circuit side can be formed on the front side of the 
interlayer insulating film that is the same layer as the upper layer side interlayer insulating 
film with the other wiring material; therefore proper wiring material can be adopted to 
each area. Thus, the signal line is formed of a thin conductive light^hiekling layer and 
itself is used as a light-shielding mask, light-shielding width of the light-shielding mask is 
made the minimum, whereby aperture ratio is improved and the like, so that display 
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quality can be further improved. 

[0030] In addition, in the case of employing a structure in which the pixel electrode is 
conductively connected to the drain through the stack electrode, since the stack electrode 
relays between the upper layer side interlayer insulating film and the lower layer side 
interlayer insulating film, the size of a contact hole formed in the lower side interlayer 
insulating film can be narrowed, thus the size of an extension portion of a polycrystalline 
silicon layer which is called the dog bone shape can also be the minimum size, and even if 
two-layer structure of the lower layer side interlayer insulating film and the upper layer 
side interlayer insulating film is employed, the aperture ratio is not sacrificed. 
[Brief Description of the Drawings] 

[FIG 1] A plan view of a part showing a matrix array of a LCD panel with built-in driver 

conceming Embodiment 1 of the present invention. 

[FIG 2] A cross sectional view taken along line A- A' of FlGl. 

[FIG 3] A cross sectional view taken along line B-B' of FIG 1. 

(FIG 4] A cross sectional view showing a part of a driver circuit side formed on the same 
substrate as a matrix array shown in FIG 1. 

[FIG 5] An explanatory drawing of an aperture area in a pixel area of the matrix array 
shown in FIG 1. 

[FIG 6] An explanatory drawing showing an aperture area in the pixel area of the 
conventional matrix array used for explaining the expanding effect of the aperture area in 
the pixel area of the matrix array shown in FIG 1. 

[FIG 7] A cross sectional view showing a part of the matrix array of a LCD panel with 
built-in driver conceming Embodiment 1 of the present invention. 

[FIG 8] A plan view showing a part of the matrix array of the LCD panel with built-in 
driver shown in FIG 7. 

£FIG 9] (a) is an explanatory drawing of the periphery of a formation area of the second 
and the third contact holes of the LCD panel with built-in driver shown in FIG 7. ^b) is 
an explanatory drawing of the periphery of the formation area of a contact hole as a 
comparative example explaining characteristics of the periphery of the formation area of 
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the second and the third contact holes shown in FIG. 9 (a). 

[FIG 10] A block diagram showing the whole structure of the matrix array of the driver 
built-in-type LCD. 

[FIG 11] A cross sectional view of the matrix array of the conventional LCD panel with 
built-in driver. 

* [Description of the Numerals] 

4, 302, 312 source 

5 — gate electrode 

6, 46 pixel electrode 

7, 301, 311 drain 

8 • • TFT (thin film transistor) 

10 — pixel matrix 

11 — signal line driver circuit 

12 — scan line driver circuit 

13 — shift resister portion 

14 sample holding circuit portion 

15 video signal line 

20a, 20b, 40a, 40b pixel area 
21a, 21b, 41a — signal line 
31a, 31b, — scan line 
22 gate oxide film 

23, 43 — lower layer side interlayer insulating film 
27, 47 — upper layer side interlayer insulating film 

30 p-type TFT 

31 n-type TFT 

32 — first wiring layer (lower layer side wiring layer) 

33 — second wiring layer (low resistance wiring layer) 

34 — third wiring layer (low resistance wiring layer) 
36 — second interlayer insulating film 
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37 — first interlayer insulating film 
49 — stack electrode 

131 — inverter 

132 — clocked inverter 
130 — shift register 

133 — buffer circuit 

Gil, G12 G21, G22 • • pixel area 
Til, T12 • T21, T22 thin film transistor 
XI, X2, X3 • • signal line 
Yl, Y2 — scan line 
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tt, TFT?&lHlK«^tT-&-<>/t-^' 1 3 1. i7P-y 

\f^>/^-^ 1 3 2*J:CX/ty7TEIISl 3 3 *W 
L, ;ine.®'f >A'-^'«t»Tnt)pl)TFTinST 
FT<i:T«^$nTl-^-6. ddT. pSTFTinSJT 

$!TFT3 0OHU"f >3 0 1 <hnl!TFT3 1 <^ h* U 

3 1 1 1 3 2 (TAfiiJKfllJI) 40 

«««l!bTV»*<D»C^tLT. pSlTFTS 0©y-X3 

0 2 (3»iE«fie«is V. . (omif' ^ (Dmmifi o. sum 

mm) ^m^mmV. nS!TFT3 l©y-7.3 l 2(C 
«^««E«)iV„Ofl!l*»5,®«lff*tO. 5MmOT;P 
^-'>AJI;&'e>;'j:i>|g3(OE«lJl3 4 (4i%tn[£«lJI) 

*^»«»ll*LTVi4. CCT. K»lHll»W©pSTFT 

3 0. nSTFTSl, -en€.<73E««*SiatJift1j|g«it 

UTflgfiK^tlfc'bO-ca&S. r^tfc^, ®2;feJ;![^®4 SO 
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iB3(l««2 0 b©ffliJ<^T)iffi!l»Wlft»il2 3<h, SB 1 CD 
£«Slfi3 2 0Tllfi>JC&.&^2<9jim«6«K3 6 <hii. 

(D@43-t»3 1 a^. mi(DEI!lll3 2^:1^. f^l^XNc^ 

mmmm2 0h<Dm<D±mmmmimm2 7^, m 

2 OHmieMK 3 6 « 1 (DE«III 3 2 <0_h«fil(Z 

$,i>, :i(r)±mmmwiiitmsk2 7i!)mmmm2 ob\zm 

3 (OEIKff 3 4 2 0b OMO^^XS<h 

(0 0 19] ttoT. Bi*M«2 0 b(C«Effl^tlTti;^i 
Viit»d«0. S~l. 0 MmCDr;P5:::'J'AJB <«;»tt 
E«lll) jg2(DE«l)l3 3:i3J:t^]fi30[>«B«Rll3 4 

*«ii«LT. E«ii^®fii*««fae.nTv»*. -rjttt) 

fkH^mUaLX. -tCDv^ h^vX^'£2 O Oa£t±4CiCt 
■Bi, itJP*«0. 5~1. 0 Mm<0T;i/5:=.'i7^)l*fc 

LT, ■t-Wv'-hSfclSr 1 0 0~5 OmO/airieit 

7;i'5-'?AJlT«lfi!cSn;tftlt0iE«l/B«, pS! 
TFT3 0inSTFT3 1 iOWtCE«l«<0<fi<Ct>, 

e}aft-c$>*di*i*fe^n«)]E««E«v,». ^■mm. 

la, 16 1 btCt)S«$n«.. TiiJ. Sll «?DieHH)i 3 
245J:tXfll^«2 1 att. gtJP*«#?l0. 2*imCDt<J::^ 
5^»iT«ISS$tlT, -eOi^-hftttttG. 5~0. 6 

{0 0 2 0] ei±Oi*30, *W«'Ti^7--<'::^-7HUi^ 
X«7P/t*;HC*JtiT«, «^*IS2 1 a*<TFT8®y 
-hi»feSt»t2 2*3J:t;ty_h«tt5©ieiB«!l»CJ&J«$n 
fcTJi«lliM«felWK 2 3 S^TM^TT F T 8 <0 V — 7> 4 {C 

«giiK2 3 0^iBfi9{C^g)($n^±)lfi4l»mil«l»«l2 7 

<r)^mm\zi&ai^nx, mnm2 i aiimmmm6i:\t 
mmm»m^^trz>0'mmmiztt.-ox\'^i>fteb. mmm 

ffi6<7DSB856 1 a, 6 1 b 2 1 a , 2 1 b<^ifi 

$e.{c«±:&'te«tc$TE«Te«.«>-^, luiH 

^«2 1 a?£««t-?)^U:/7'><i:, T FTffi!l<^e^ 'J 3 

>^:(D:3>$'i7 h}tt^*t/h$ViCD-e. lii*fH«2-0bO 

«m2 3 at>l6/MtT€r«). «i«-rn«. f^UMa* 
*««-r-5<Oir, Bi5S««2 0 b*«/hT*-5>— K 

9hm^mxit3mmmx&i>:i<t^mmLx, mwtmm 



( 6 ) 

9 

fc, li*flfll6©i(i|g|5 6 1 ati^#«i2 1 a<D±:&&« 

■fr-r. «^«I2 1 a tiii««S6t*i@«S-r-5C<i:*^?a: 
liCttiOAT. e^»2 1 aS#T. <i#«2 1 a;^ 

«rsi««fiij (?:*|p]S«) {c^(t-S!K^ildi;icu©T, SB 

It. K»EIK(W<»:«SiJ«IC}gfiE$nTiiff**iKlO. 2« 
in©»ti^Uy5^>Ji-ea5-5fcie). m#«2 1 a®f>|-jfi 

>i^$nfc«*tt, «^«2 1 a#2rTt)ei$]mnj5c 

:feliTtt, -f-CDiiUllfliigE 2 0 b ©BI!a»^J-*0 5 fcj^*l 
««T^TJ;-5tC. **l6]«Sfl!UC«^*«!3 1 a:;&|6]C 20 
?#-r*iE3t^;^i7BMtt«eSB-C*«*^ fi#«2 l a:;^ 
r&IIC*5liTtt, fS#«2 1 ae#A«ffi3tVXi7iUTai 

fi-r^fc*, ^— :^>*iS:tt-5!t^«*Vi<, •ft^«i2 1 

a^TJiBBaSSiLTfiJfflT**. C<Dtzlt>s 5 0 um 

fH<ommfRm2 o brr^jc^T. wa»®«Tj-feS3 8 

□ Jptt6 8. 4%<i:S5ti. dnfCjt^LT, tie*Oyi'5=- 

m 6 t«i»««T*-r«k -5 »c, sou mAommmmz 

flE<cj^it;Lfc#*i4 /im®v-i;>Mi *5j:iy^«a©geiB] 

fettS 1 MmL*^«ffiT^r. ■?-©PSP^«4 7. 1% 
fi^oT, *«fd<07 5^x-f :;^vhUi^x«*/t^ 

<tSnTti-5<0-C, J««=fflfx:t*^7/J:i*, 40 

10 0 2 1] S/i, 1I^«2 1 a^1»|fi£-r?)=t'J:/x> 
• HB r^<DJ TOm:iiy^>i/mtzmXy^>'^ 
ttSrWr^*^*. iii*««6WT«fiiJfc8SttT*>, x>;/ 

10 0 2 23 l*ag0iJ 2 ) S 7 14*568^0311604 2 
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{0 0 2 3] mi iZ^m -5 JC. *«0 K /^rtiKSJ 
iuJ(l««4 0 b{r}^^$n;tTFT8«. 
^iei|->U3»|2 4 7)iJgfiKStlT*5 0, *i»«->U=i 
;i'{g«2 4 a&f^liT, nSicD^WilftiUTO U 

X* tifc v-x 4 * h* u-f > 7 A^jKritsn-r 

TIH(f(>IIIIVl«6»M4 3 7»{lt«$nT^0> TMaiJI»m«6 

mm4 3^j:^y~ h«<t«2 2 tc«jg 1 <Dag««?L4 3 

adfMa$nT(r>.&. THIHIinfMUK'l 3 0« 

Efidjctt, =Eij:fy'>m-cm0ictinitm^m4: 1 a*t}g 

J«*nT*5 0, «^«4 1 a««l«)«i«?L4 3 a^•:rt' 
UTTFT8CDy-X4C««i^^B^LT^i■6. tSisiZ. 
T«fi!llllH)lfi«it4 3«$J:C^y- hK«:il2 2 {C44|g2 
0«iH!JL4 3 bfcMn$tiT*5ti, TJiffli|Bra5*&BkBl4 

3<D«iSfl!iictt, m^m4 1 ai:mmm^^n:f^^uy 
7'>m-cmm^nftm^±ifnm4 9i)mBSi^ tlx. m 

*±tf««4 9 »» 2 <D»tiaL4 3 b t^l^"^ T F T 8 
Sbil4 3co^Sifi!l(::(4. ±ffffi>Jff|ti]ii««|gt4 7 

nT:fe 0 , ^ o±sfiijjiiif!ji««iit 4 7 3 

4 7 a«tMn$tiTtr>:&. ^it. ±mmmm*ttism4 7 

0^mm\Z\t. I TO)i-C«lfi)E^FtlfeSJlf«ffi 4 6 
^$nT*5 0, WJl?««4 6«|l3<D««l!3i4 7 a trft- 
0. HW-f >75&^e.B*««4 6fC*tCT«tt:*t^JlI?r 

1lHZtt^X^^i>. 
[0 0 2 4] *«aj<0K7-f A'F^aS!«Sfe«*/'^^ 

t:. n3ll««4 6«>iiffi4 6 1 a«t, -^-tl^ Jr:d«fi-r-& 
BiXfgj£4 0 b$-Bi3(im«4 0 a7&'e>'l2lii'r-&IS^iK4 
1 aCD±:)&ft«{C*«.. CdT', H*fl«4 6 t*±)HW 
»Wlfe(»it4 7 0Jl/ifi!UC}^fi)c$tlTV»-5-:^> 

4 1 ait±mmmmmmm4 7 <oTmmizm0S.tstix, 
mmmm4 e ^m^«S4 i a <hi4±)i{ii>i8r<i]ii«^<ftii4 7 

©SBa54 6 1 ai«^i»4 1 atSfiffiiSBUX'b. C 

[0 0 2 5] *^J©Ti7x^7'VhiJ i7:z.|c*5 

v>T«. ^mmi\z9k^7!7^^zf-^hUi;:^^miSk 

4C, ■C-©aiB»«9<0±tC. ex:i-«#&«J|C««4 0 
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U 

-EIB) t, TFT8*:4-> • :t7»fp-r-6fc*<D*3lE 
(t#$-Bi3(l««4 0 btcSltiJT-5*fi«llEf!HHlK (YfiiJ 

in jc±jifia« 4 7 *t jgfiE $ nx s d <!: ij 

fflLT. 04lC*-rj:5H. iii3!?m«4 0 bJCfigffl^tl 
TVi^CViBt**^0. 5~1. 0 i[imCDr;i'5r:':7A)i 

mils 4*i»B!tLT, E««SSi©<g«7!li0e.tlTt^2>. 10 

[0 0 2 6] &.±<Dt^O, *«SJ<D7i'7^'r:^VhUi7 
X3E^/\^;HC*5liTtt, m^m4 1 a<i:iS*ma4 6 

*mS4 6t«^»4 1 ai:*^MJft-rs:ii*i;^iVi© 
Bi*«S4 6WJgfi)c««*«:^|gJ2:tfT> 

^«4 1 att*)tttS:t)-p^U:^7'»i^«l)«$nTU 

©T> ffi^«64 1 a*|6]tC*3V>vT, JSDfTXi'lCi^.ai 

S^fr. «<*«4 1 a?&«l«T*^U:^5'>««. »X 

«k*ti«vi^'j y5'>Jir«fit$nfc«*-±tf««4 9 * 

jpJfflLT, ±JIfl!l«fSII6l*«i4 7JC^3 0S^i«!?L4 7 a 

[0 0 2 7] *fi»J<D7^5^^:/-x'h'Ji';^^^ 30 

A^;Hci5ViTtt, iii*«ffi4 6««*-±tf««4 9^ 
:/M.TTFT8<0KU"f >7l;:i»«fi6«l!LT*JO, ll<D 
«[*±Vf «« 4 9 *«lsjcLTU2>^ >J -:^7^>BttT F T 

8©HU-f >7Sr«^-r«>->'Jn>ir^*-r-5n>i5'i7 h 

3 MmA<0:3>^'ir MC*3tiT, :xUa><i:ITO 
<DZl>^!r hl&myiS 0~5 0 kO"eS)-5©<;:«bT, 
->U3>t^U:/-r>©3>:5'^^ hStitttO. 1~0. 
5 k O. ^ 'J:/x><1: I TOODZi>^'5' hftttattO. 0 
1~0. 0 2 kQ-C»2). -tnSS:. «^«)*tttB5*i[nI± 40 
f-Sii'bC, JBl 0««tJL4 3 a*5J:atm2 0S^?L 
4 3 btt/h$<Tt>J:l^. T»fi'l)iWll6»ie4 3 

3 wm^cr)^2 <D«i^?L4 3 b 

ifJfe-?.ti-2)^«ft>'Un>«2 4«)t£5B»2 4 1 a 

(HU"f >7) CDJ^^^, ^i^lC^^D-ti-T. S{*-±tf«« 
4 9 ^fl^BS;LT&2.CD-t?. m9 <a) tCS^f i^tC 8( 

3ff)Htmii4 7 ah3 (imMvm0Si-r^::^i>i-^B^. 
ffioT, #ieil'>U3>JI2 4®|£«ffl2 4 1 a^J:tK SO 



«F«!¥6- 3 4 9 9 6 
12 

«^±(f «« 4 9 $ 3 m mAom 2 Ottft^l 

4 3 h<n±^^izMLx2 uTn<D-7—:^>^mmizm^ 

•^hUi/Xtt^A^JlizmtiK), 0 9 (b) <C^-rj:5 

T. Tllfi!llim«ftlMit(=fi^^-r««SfllE?L4 3 1 

$±«{ftl«ra*fe»lgttJgfi!£-r?>««lE7L4 7 1 aO^^IC 

Jg)«-r«.»a!?L4 7 1 a0^ffidt3ainftX?a&t3Tfc, 

Tjifi!i)imi6i»ii{:)^(iK-r<&ftM!?L4 3 1 \><o^mt. 

2 Mni<D-V-i?>SrpfiiJJZlJD>tT7 MmA^fr «>!2>fi*i 
»Sfc«e>> *lgftv''Jn>«2 4 lcDlfi;«fiB2 4 1 b<© 
;*:€r$l4, 2 Mm<DT— i?>?fcpi{Mtln^T 1 1 MHift 

Ti7 5^>< h u i^x«*/i:^;i/»::*v>T«. :*:*Jiia: 

[0 0 2 8] 7^j:*5, msi^^/^^ji'iD^mmo^m^^^ 

;^j:t*{Cj;-^T, m^<D^mzlSL&:^tli,-<iSi±n<Oh<D 
[0 0 2 9] 

>i^:x.i'<Dy-7.izmnmtiiiVT^^i><oizMi^'x:. mm 
mmit±mmmmm»m<D^mmizi&ai^tiT:. mnm 

m^^m^mtzi&m&m. mz. mmnmo^mw^mn 
m<o±:^mm\z&mr^ztxa><Dx, wmmm\zis 

±««iJin!ifefitfli<hiiji(^»i«i&iidM<D2ES«ii(rBij 

«^«)fitt*$ e.tcr6lJi-r<b Cl 

[0 0 3 0] setc, i03R«a*i«*.±tf«ffi€-:^M^T 
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6. 
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1 4 
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3 1a 
2 2 • 
2 3, 
2 7. 
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«. 

[02] 0KDA-A' «^JCd3(t*»fffiET*^). 10 
10 3] 01©B-B' «lC*5ltS»rffi0TJfel). 

10 5] 01{C*-r-7h<Ji7XTW-f<OB*««JC*5lt 
■6WOfll««^-ri»W0T*«.. 
(B6] 01 IC^-rvhUi'XT'W'f ©B*««tC:fet-t 

<0 8] 0 7cs^-rK7-f/trtiKa!»ta«^/'<^;KD^ 

h U T ©— »€r*f ¥W0'C**. 
{09] (a) «0 7C^-rK7'fnrtj«^«S^*/t 

««««BBS^-ritt§«0, (b) «0 9 (a) tc^-rig 

1010] H^-f ArtiKa!«»«^/'<^;KOVhiJi?:^ Gil, G12 
©±«:«BE?&«-r:rDydr0T*«. Til. T12 

(0111 t!e*<©K7-fn[^«M«««^/'?^;p©-7h XI 

Ui'^7W©Wrffl0-e*.5. Yl 
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